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1020020049747 #^ Q*}: 2003/8/26 

^l2fl JL^ 4^§iL 7l7loflAi iL^S]^ ^3E7> nl^oflui^ll- 

71^1^ ^ ^^2:711- i^*>^- ^.2.3., ^^5]^ ^^1^ ^HA]^ofl rfc&r =f-^is\k= 3 

§>M- ^ t)x)yg Pli*^7lS d]^^ 7l^H 

5. 2 
[<S«)$l°n 

7l7jl^ Dl^^7], Cl^^^l, 3.^5. 
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1020020049747 2003/8/26 
^l^^g-^^-^KMicropower devices} 

£ 3-£- n^^^ofl^ 7l?fl^ ^7fl7> #7)3 ^T^tf ^ 

.£ 6-8: ^ ^-^^ ^12 ^Al<^Hi 14s. n1 ^^^.^o| 43 ^Al^£. 

51 7^: ^13 ^^oflo]l 4= Ul^^^^-^l rr ^.s. ^aH^. 

51 9^r 51 7<q *1^§^#*H o>^ X\# Jfi ^ 7flS] c^ig °mo] 

9l7}5\9Z^ ^2) ^51. 
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1020020049747 #^ <H*>: 2003/8/26 

[«v^ #4ltr 

<io> MEMSCMicro Electro Mechanical System)^ ^^-S, #41^}7fl 

i- ^*Hr #7i ^, <y-^, -a-^, -fMf, 

<12> ol ^ $ n )^^#^^ nj^ollui^l- ^&H1 u}^ ^ *Hr3l, ^1 

<13> olofl, MEMS £-°>fe #7l nl^oim^o)! Bio-MEMS, Power-MEMS, 

Micro-fluidics, RF-MEMS, Optical-MEMS M-^ ^ 4^1, *l^^#*l^ 

Power -MEMS'?! *r°l3.5. ^^oflojE^ (Microactuator ) , Micro-f luidics^ ^-?-<Hl 

^H^S. ^s, Optical-MEMS*?! e]<*j| sfl^tr^. 

<14> olE^tV *]i:^#*H ^-tr 71 £f-§-S] 7>^# J£«q 3-01$ ■ ^ 01 cf, 

<15> [Electrostatically actuated gas microvalve based on a Ta-Si-N membrane 

<16> Dubois, Ph.; Guldimann, B. ; Gretillat, M.-A. ; deRooij, N.F. 
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1020020049747 #^ ^7}: 2003/8/26 

<17> Micro Electro Mechanical Systems, 2001. MEMS 2001. The 14th IEEE 

International Conference on , 2001 Page(s): 535 -538] ^1-, 
<is> [Y.-H. Jin, K.-S. Seo, Y.-H. Cho, S.-S. Lee, K.-C. Song, and J.-U. Bu, 

<19> »An SOI Optical Microswitch integrated with Silicon Waveguides and Touch-down 

Micromirror Actuators," Proc. 3th Int. Conf. Optical MEMS 2000 (M0EMS 2000), 

Kauai, U.S.A. (Aug. 21-24, 2000) pp. 43-44.] 
<20> ^Efl<5] ol^^^l^ s_ iofl £ a]^ aj-s}- £o] f # 7 }*\ ^S7l(l)sq- 

<21> ^71^ ^7l(l)fe ^£]Tr ^^^ISofl «-^S]^ ^7loflui^]# ^A]^ o]» 0> 

^sLZL Dl^^7](2)S ^^Rr 7]^ 7>*H, 0>^5.ZL Dl^^7l(2)fe ^7laj £ 
2:7] (1HH °J^S]^ ^7]oflui^ofl Cfl-g-^ #3*Kr 71^ ^Cf. 

<22> ^-7] ^eflSl n]^^*}^ ^°1H ^HAljo] «S ^g"^ ^H^* 

^ ^71^ €2:7](1)7> ZL ^-tiM ^r^r d^S-H 7 1 (2)3. ^^Hfr #7l 

oflui^l- ^Al?H, o\^g.=L u)±.^7}(2)^ ^7]^ ^^7](1)S.^-Ei <g^S]^ ^71 

oflui^i^ ^sj-^Hl ^-§-*>^ ^l^m^l* IHW?]^ 3Mth 

<23> Z^c-fl, oleltb #2fl5] ^l^^^-^l^ -§-*r y o V ^^r °l-§-*H JI^S- nl^ojm^l- 

<24> * r l_Hfr ^7l^ ^l^oll ^ i^Hl Sl*H n]^oflui^l^| 3.71 7> D=* ^tRr 
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1020020049747 %:^ 2003/8/26 

lOV^I ^7l^ A]^oil Q^o) *>tb^r l~10mV<yHl , 10V^ 

1mm lnm^ 7^^ ^H^M ^*1H^ 10p V?}*1 # 

^H*H<>> ^>°S ( «^ 7l#S H^>7l ^o] ^fl^rf. 

*fl*Ha 4i7>7> 0.1~0.5p m^l ^1^^]-* 7Ht1| Qt\-^ ^ c»l ^j^^oii o)^ P ] 

<27> t}^-^ v)^7]^*\*}^(mUS) 4l7># ol^^ ^-^o) #^*1<9 l-^^o] 

<28> ^4i7l^i^^AliEfl(MEMS) tfl«-^ «]-^^ ol-f-o^l^ 

[^o] o]-J17l- S}^ 71 #3 -M] 
<29> M. «V^oflA^ o]<2}- *fl^^>7l ^ 7|#S jfl^ 

<30> ^71* 7}^A A A* ^*\7] fl«r ^Ml 4^ ^l^^^l^, 

^s^i7i^ n]^^^^. tf, av 7 | Di^^^-^«.oflAi 
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1020020049747 #^ <U*>: 2003/8/26 

<31> o]sr> ( 5.13 -g- t^S- ^*HH 4€- ^d^^H^ ^ 

< 32 > 5L 2^r t^S] afli ^a]<^H1 rtf^. dI^^^o^ ^ ^^r^olcf. £ 2 °fl £ 

A]^ u}<4 £ol, ^a)^!^ af^ nl^-g^V^ nl^^^-^«(ioo)^ 71^1 

3 Dl^^ S7 l(200)# i^W. 

<33> a>71 *1^3 1 £^ J f (100)S}- 7l7jl^ c]^i^2:7l (200)* 5E.f"^ v}±.%- 

A. 

<35> olafl, nl^-^^ig-^«.(100)^ a^S. ^ 4*1^ °li^^7l(101, 

...)♦ it^U 4*1^ °1^^7)(101, ...)^ ^^-^-^-Ei 0^ 

<36> ffj-^M, ^lJL7j- ^1^S]^ ( cf^ c^ig Dl^^ 71(101, ...) ^<H1 
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1020020049747 #^ ^7}: 2003/8/26 

<37> <$7}*\, ^ t^ig n]^^7l(101)^ ^ ^E}« 

<38> Tg-fl cl^^ nl^g- ^ 71(101)^ *<3^, #3, ^>7l, <1^%> ( ^sj. -o] ^^1 # 

<39> Dli ^^ 7 |^ i£ ^jg. ^^7l# Oj-g-*}. ^IMMS., ¥7flS] ^ofl ^ 

JL ^§>7> 3.^* ^-f, ZL$o] ^-7)^ ^o] A S 7l^ 3* ^tr^r. 

^ o]^^7l^ ^71^-oj 7}^^)^ (strain)^ ^7]^ ^(piezoelectric 
material)* °l-§-t!:i=r. v]±^7]±r 3.^3 °l-§-tr ^IHMS., -g^ 

< 40 > g^. f <g^;g- pi^^yi^ ^ojpil ^-(bimetal) ^H*]2r ^ ^o.S, *}7l.S 7>*fl 

0.2] trfl u^ufe ^M 1 ^* o^Rr ^^^7lo]cf. 
<41> ^7}S}-^ ^-71^ ^S]# Ol-g-^ ^ t^ig D ]^^ 7l(101)1 . ^^Rr 
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^ 1020020049747 #^ ^^>: 2003/8/26 

JL^& S.^-ir Jl^^o)^- t\JL, ^ofl ^^*V oj^olej. ^*V4. ZL^Jl, 

^Sl^r ^lli ¥ A>°H £Sf\*}7} lHM?m. o]ofl, o^^. ^^^ofl ^«fl 

*3j7lfe <3 3=)*r EL7H ^^>7fl ^£ ^ 3.7] *\ *\ i<HlM *1 ^ 

- ta^ -g;*l*H <y^£]^ AJ^^ H7lo1 l ^^5]- 711 Sl«fl ^^^1 

<43> nl^^^-A^w. (lOO)ollA-l Dl^ ofl u] ^1 ^ 717^1^ *1 ±^7) (20H1 

<44> 7l7fl3 U]4i^2:7l(200)^ #7l §>uf 1=H^ ^ *1 ^ 1^-^71(101)^ 

<45> a}7H 7^1^ ^ #4$, t\^/o}^rS,ZL «2 

t^M- #^^>a1 #<>}jl, ##^r °J^sife ni^oflui^o] a7mcf #^ ^m^i 

^ H711- S]^^ Wl#^€- 3. Til #^*Rr #^g. OJ^Sj^ ^^oflui^^ 

^ °14i^1M^H1 ^a>i4 7lEf igSLs. ^ ^ifl<H #3 
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^ 1020020049747 %;^ QA- 2003/8/26 

$ ^0.3. <£^\X) 7l^# ^*tK 

<47> o^H, ^-71 71^1^ ul^^S7l(200)^l^ ^£)*r *12 71^ 7l^#-& <g ^ n]^ 

<48> 71^1^ o]^^^ 7 ](200)^r *1^2#, v}± 7 ]^-, u) 

^liLi, nl^^-AJi ^SLg. ^€4. 71^1^ ^1^^711- ^<5Rr it-^*£r 7l 31 
3 ^1^^2:7171- ^2*Rr ol^^lM^l^l ^°fl ^ ^^1^ ^3. cf-g-2l- ^-0] 

<49> 71^1^ nl^^ S7 l7> ^, ^^1, #51, ^ 7l7fl3<?l D l *ll- 

^-f 2;^, *1 efl , 7H ^4 ^ Dl^^l- ^ Pl^7l^# ol-g-^ol 7171H ^1^^ 

<50> 7^1^ V]^&2i7)7} ^ f-^ -fMl*^ °1^^1M^« 7^^ 

-fr^lh "IdL^fl^ ^ij- ^ cli-^^lA^il- oj-g-^ 71313 *1 ^2:71-1- n 2 -^^! 

<51> 717113 *1 2.^271 7> ^51, 1, <1 ^ f-<2l cg^c] Dl^oflui^l- £2^- 7j <g 

s|-°lH. (heat pipe), 1*l^Kheat resistance) ^f-^r ^l^t-S^-I- ol-g-^-ol 71313 

nl i^27ll- ^<5>7fl ^Cf. 



31-10 



1020020049747 #^ «J*1-: 2003/8/26 

<53> at!-, 71313 ^1^1^^71(200)^ 71313 *1^1M*HH -Ml 3 *l^H*ls. *v 

fHt^ nl^ollui^l. ^-ff-cq nl^oflui^S 71^ ^« ^ & 

< 54 > A o V^*j- wj.^ ^-ol cj^ n]^^^ 71(101)^- «?3^ ^Jl^I 3.7H1 

##&°1 71 #^ ^ nl^oflui*!!- iHM^lfe ^o] olj7 ; 

*l7l A]^Sl cg^. «>^1 ^ 71313 ^l^^Ml o^}^ ^-5}E.3. cl^^^V^o) 
^713 ^IJ^l <3^* ^1 &31 34. 

<55> ^AHHl af^. ul^^^l^ 21^^^. ^713 ^ofl 3*fl 

^-§- ^1 ^Ji 71313 #^1 ^tt ^31 si ^dl, °1&|*V ^1 £ 3 

oil £Al£)ol ol^ 

<56> £ 3^r nl^cg^ofl^ 7 l3l3 #713 ^31^.^ 3 ^-g--§; iL 

aj^rfe H£fl^o]rl-. £ 3 cHl ti >^ ^-o] ) ^71^1^1^ J±e-1-£M<>1 

(brownian noise floor)©! M-E^tf. ol tie} ^--g-^^ ^713 ^^r^ 

S.^ ^17> 7}7]±r 71313^ #2. #^14. =LZ\B.S., &7}^ ^Jl<Hl^ ^713 ^S. 

7Mfl ol^Hl tie-l£-u|o} d i^-sloi q-El-q-31 34. ns^, 71313 ^1 

^713 ^1JL# ^r^Al 71^1 ^£5. JU^M^ 7>^1 31 •£) E-SL ^713^ *o V 

^1-acl- 3^ #-g-* 7}*131 34. 
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1020020049747 #^ 2003/8/26 

<57> o) *V A>^ofl D]^cg^oflA^ 7l7jl^^l ^-§-oj ^-g- 

<58> Zie^S., 7l 7113 Sit <rWfe Dj^^^l^ ^Hflo^ ^^3^ 

<59> ol^> ( £ 4# t2S *M £• 2^1 -^HH nf^ uj^3^*]o} 

^13<y ^ahii- 

<60> £ 40^ 3E. 2°fl nl^^^-^«.( 10 0)2f 717113 d] ^^71 (200)^1 ?q o] 

<61> ol ^AHjofl ttj-S. n]^^^-^^ ul^-^^^-^H.( 100 )^ 47fl^| ^ t^ig Pl^ 

■^^71(101, 102, 103, 104)1- S^-tl-tf. 

<62> Z}-Z}-<2] Ol^^7l(101 ^*1 104)^ o}s}| 

7> 0<y *fll 3^1 S}- ^^^7]- Xin<a *fl2 ^^1 ^9] o]± ^q-o) ^^n>^. ^ 

*ni ^i- ^m^m s. 3^1 ^m^i^ii^^Ei ^^1^, 

o^^cHlui^Sl ^ 7l7 |. £^1^ <3^-g- ^Cf. ^, oj^oflui^l 

$\ 3.7)7} ^*}°15. T^l^HAlJrcq ft6\) 42^ o^^q- *H2 ^ 

<63> ofluixl^O.^ ^7Hlui^]7|- #5L& CfS- ofluixl^cHl HlSfl ^ 3 M *1 ^ 3. 

711- ^^^711 7flol^7l7> ^^*>7l nH^.ol H>, o] ^t^H^. <^ ^ ofl ul xl 2} 37]-. ^ 

711 <>l-§-€ ^ 
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1020020049747 2003/8/26 
<64> i^o] n]^^ 7 )(101 104)5} 7fl5.S^ ^^#^01^ ^71 #-§-#^0} 

<65> ol ^]aHH o}- = 71^1^ n]^^^7l(200)^r 87fl^ 47l}5} ^^17} 2^- 

<66> ol ^q^o]}^ ^! ^^(211) ^ ^2 ^H^(212)^r k» 7>*H , 

^ ^^^TflS tifl*]sM £U, ^ ^^lfe *fll ^^^1(M1)7> ojE^tb 

*U iE^ (211)2}- ^fl2 iS^(212) ^ *fll ^^^](M1)7> ^-fr *fll -^^V 

^\^-o)^jl *fll ^^VM^olH Tfll ^^(Ml)^ 7^0] 2k°J §>M-^ i£ 

<67> ^13 -^3^(213)^- *fll ^^^](M1)# if-JL ^ *fl2 ^=^(211, 212)21- 

*]!^7}}5. «fl*l=)°l 511^, ^14 ^H^(214)-8: *fll i^^l *fl3 ^=^(211 213)^ 
^^^r^lS. ati^sH ^13 ^ ^14 ^5.^(213, 214)5] ^^l^r A]2 (M2)7}- 

SX^. °]*tf± *fll *fl4 i*^(211 tfl^l 214)3J- *fll ^ ^2 ^^KMl, 

M2)7> ^12 ^^l7Vq#ol^j7 %l*Vcf. *)} 2 ^fi^fi^ *fll ifl*l 

*ll3 ^^(211 213)5] 2^1^ 7^^. $]xyi£ k o)E_3., *fl2 ^^l(M2)^r 

7<H3°1 k^lZL ^3. ^1^7^15. tifl*m t!: ^5} i^^l 5}sfl ^^1, H^r 7J-^ 

°1 2k9j ^H-5] ^H^^l 5}sfl ^71-^1- 

<68> ^a^(2i5)^ A}2 ^^^](M2)# Al-olcH] j=jl vfl^} ^4 =±^(211 

214) 3}- ^1^7})^ tifl^s}^ ^o.t^ ( ^}6 ^3^(216)^ *lll m ^H^(211 ifl^l 

215) 3}- ^l^TjlS tifl^s}ol oiji, ^5 ^ ^6 ^5.^(215, 216)5} ^ ^13 
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^ 1020020049747 %^ QA- 2003/8/26 

23^1(M3)7> JM*-s)<H ojcf. o}e^ 4l *fl*l 46 i = ^(211 vfl*) 216)3}- 4l ^^1 
43 ^IMKMI ^*1 M3)7> *))3 -¥-^-^^#^1^ Wtf. ^13 

^uj^ofl^ vfl^l ^15 iH^(211 xfl^l 215)2] 2^12] o. ^o. 
k^lH-S, 43 1^*11 (M3)fe #^o] k^lJl ^5. tgl^TjlS. ^ ^><2] iH^<H| 2] 

^*H, Hfe #^o] 2k*J ^-M-2] ^3fl *]^sl ft 

^7i^# l^cf. 

<69> i^(217)£r ^3 ^^1(M3)1- ^JL 41 ^H*l ^16 ^5.^(211 tfl*l 

216) 4 ^l^r^S. tifl*]sH ^18 i^(218)£r *1]1 ^17 (211 vfl*l 

217) 4 ^H^TflS. Hfl^sM 9X^1, 47 ^ *\}8 ^H^(217, 218)2] ^icH ^ 4* 
^^^l(M4)7l- $14. o]^*l- 41 ^*] ^H^(211 218)4 *Hl *fl*l 
XI 4 ^*fl(Ml ^*1 M4)^r ^i^Hl^## °1*4. ^Hl^W^H 41 47 ^ 
= 3(211 ^} 217)2] 2^12] 7^0. ^xy^ ^o. k o]a Si 44 ^^^)1(M4)^- 7^o] 
k°]JL ^S. ^t^rTflS. tifl^l^ *V ^ ^s^^l 2]S)] *]*g^l ^^1, #^o] 2k^l 

^ufo] ^xrigofl o]*j] *]*g£ ^%=^14 ^2j*l eH37^# ^t}. 

<70> oje^ ^l?>^^o.S 71^1^ Dl^^ S 7l (200)2] 7} t^8r ^1^^^" 

^(100HH ^o] ^5]^ o]^, ^1 vfl^j 4 ^%=*ll(Ml ^^1 

M4)^ te*} #^*Kr M^M^* o]^cf. 

<71> o] ^Ajofloll 4^ 7l7jl^ n] ^^2:7] (200)2] *fl 1 (211)2) 7l JI^S]^ 

*fl2 iS. 3(212)2] 71^-8: o) ^^"^^-(100) 2] ^1 ^ c]*]^ nl^^7l 
(101)<H1 .H^sH SU^, X14 ^=3(214)2] 71^ nldi^ej ^-^(100)2] ^12 

"1^^71(102)^ 51^S)o] 01 ZL, 46 ^=3(216)2] 7]#£- nl^^^^^a. 
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1020020049747 #=j <y*}: 2003/8/26 

(100)^ *113 ^ c^l^ ^1^^^71(103)^1 .H^sM $X^, *fl8 (218)31 7^ 

^ ^^IH^C 100)^1 ^14 c^ll* ^1^^7l(104)ofl JI^SH oicf. 

<72> ol^> ( ol ^ AH o|l afs ^ofl cflgfl ^^^ 7ls ^.4. 

<73> nj*-], £ 40^ Z^S} ^1^^71(101 ifl*l 104)7> .2.-g-^0_ S o] ^ 

*H 9X^r #31«- ^#3) ^>J1, 4^_o jg. 01^ Aj-Efl* ^^^1 Xino] 

<74> 3j*fl5, *fl4 nl^^7l(104)7> Xin^l °l-§-*Rr s$°- 

# #sj£-tf. a>^^. ^ ^-o] t £ 4011 £ A]^ ^3 ^ *fli iflxi 

*fl7 ^H^(211 i-fl^l 217)^1 S^-^Sl 7j-Ajol k°lJELS, *fl4 ^^l(M4)^r Tj-^ 7} 

*Kf°J ^18 ^H*y(218)2} 7}&^r Xin^ ol^Aj?!^, ^4 ^^^1(M4)^ 
Xout^r ^^^-§-^^1 Xin^l ^«Kl/2)°l ^tj-. 
<75> l-^IS, *fl3 #3 cl^^7l(103)7> ^g-i£3 Xin^l 31*15. °l^Rr ^-f 

# ^o] ( £ 40H ^12 ^ tflX| 
^15 ^=^(211 xfl^l 215)^1 S^l^ %^o) k o]i4. ^ 4011 *| ^fl2 ^-g-*fl?>M## # 

k<y iH^(216')^.S. nfl^ll^^ £ 5^1 2±°1^-<>1 ^:^>7ll M^t}-. £ 5<>\}*\ 
^13 ^^^1(M3)1- ^<LS. *> iH^l7>q#S} o. ^Aj-gfl ^^(217) 
4 *fl8 ^H^(218)-8r ^I^tIHjelS., =l 21^2) #^0. 3^^ 2k (2k/3H4. 

5Eth *fl3 ^^1(M3)» ^43 AS 1- nfl, ol S^l^ ^ ^ ^ 2 Jf ^ofl ^u) cfl ^ 

^H^(216') ^ ^16 iH%(216)^ ^1^7115. ^13 
^^1(M3)^ k^l 7^^- 7 >^1 *V #3 3-g-a] 2k ^ Sl-M-Sl i^^A 
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1020020049747 #^ 2003/8/26 

3. *1W ^^1, SEfe 3^-^ 8k W^l *1 ^ 

^^-^^r n. ^2] t>\^°\ (216)31 71*3-8: Xin^ °1 

^l^, *113 ^*ll(M3)2l #^^-<3$l Xout^r Xin^l 8^-sl 3^1 ^cf. 

<76> ^ 7 }<% ^r*. « 0 >^ ^12 ^ cl^l^ T3]^^ 71(102) 71- Xin °1 

^3^, *fl2 ^3l(M2)£l #3^^ Xout^r ^^g-^ Xin^l 8-g-^l 1°1 S\jl, 

^1^^71(101)71- Xin ol^sm, *fl2 ^*ll(M2)£l # 

^^£31 Xout^r Xin^l 16^-^1 1°1 Sjxr ^ ^7\] 7\]*Y% ^ 

<77> a *V, 4^ ^ ^*1€ "I4i#^7l7> ^AH] ^ofl cfl^fl ^Z>*|1 

iL£^- *Vcl-. ZfZj-Sj i^£r ^^^o]c S) cj.cq nl ^^ 7 ] 7 ]. ^ Al ol] 

^4^- ^-fo]] £ 7^0} H >^^ 8Hr4. oj^-a- c+<^ nli^^7l7> 

<H1 ^*fl51, nl^^7l7> nfl^l 37]^ ^ 

<78> °1 ^ #3^^^ Zl-Zl-o) t^ig pl^^ 7 l 7 |. c^-0.j^ 

afl^l #^-§^3* ^^-S ^, *fll^ 2113 ^ ^14^1 ^ t]*l 

*g nl^^^7l(101, 103, 104)7} ufl^l #^-§^31^7 Xin^l 

(1/2+1/4+1/16) «fl7> S\JL, *)12 ^ ^13^1 ^ 3*1^ ^1^^71(102, 103)71- ^-X\d\) 
nfl^ o^^L^cq x^o] (I/4+I/8) tifl7> ^Cf. 
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SH, °a-^^r -R"f-*13N ^sj) 7l7fl^ JIS ^ 2 §>o^ 3)^^0.5. 

^Cf. O^H n a ^|.- -fr^^O^ Dl^^^lollA-1 A}-g-£]^ ^-^6\] 
$S.°\ nfl-f aj.^ ^i^H ¥^ -frSf I^RrHl, ol^Tfl -fi-5L# ^-*H 

<88> atb, <^7l^ A}-g-£^ -FHg^^ f^K^t* *l^r)*H, 2«fl, 

7^1^ Ul^^3:7l# ^ SUCK 



31-18 



1020020049747 #^ ^*>: 2003/8/26 

* °fl pi, *>*i o^ #3 -a- ^4^- 

<91> ^ 4*1^ ^1^^71(131)7^ ^^f^ 

<92> *n v &°l Rfo] ^^ % V(23i)o^ c$Tgo\] pi^ <a-^^>7> ^-f jLJL^r -rf^£- 

Pl/RfolH.^, ^ #^3^r 3.7]^ Pl/Rf7> ^cf. ^-71 ^Tfl^r cf^- ^ 4*1 

1 v}±^7}7\ ^^-ofl £ -g-^Tll 1327> 2P1/Rf, 133^] 

^4- 4P1/Rf4 -fi-^oj ^ t^Tfl ^cf. 131, 132, 133^^ <£^Q 

a.- ^S)0] ^ ^S\7\] S]^ ^2:Ol n^, ofl§ ^o] 1314- 133 °1 

-f^t!" ^-f (4+l)Pl/Rf, 1314 1327} ^-f , (2+l)Pl/Rf4 -fr^-i- 

<93> # 7 |4 £o] ^a]^ v) ± ^ 7 ]o) ^o\] rcj-el- 0^]Ai«-Ei 7P1/Rf 

44 87>44 -S-ifM- Pl/Rf ^ &4. 

<94> ^ o^o] £-Sfl^£ #4 44H 4^*344 7 |]^4 7] Tfl 3 u)i<£S7] 

<95> ol^ ;£o| ^- *UH]^ ^Aljro]] A^ol^ ^lS^^ jL*>, 
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